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Abstract. The study aimed to analyse international legislation in the space industry and the legislation of the Republic 
of Kazakhstan, as well as to establish the legal framework for the activities of private entities and international space 
agencies. For an effective study of the topic, terminological, hermeneutical, comparative, and historical methods were 
used in the study. The study described the commercialisation of space technologies and space in general, identifying 
current problems and prospects. In particular, the article studies the issue of knowledge transfer and identifies the 
key role of international cooperation in this transfer. The main international regulatory framework in the field of 
space activities was also analysed. The legal basis for the activities of leading international space agencies (National 
Aeronautics and Space Administration and European Space Agency), private companies (Space Exploration Technologies 
Corporation and Blue Origin), as well as the space committee of Kazakhstan – Aerospace committee of the Ministry of 
Digital Development, Innovations and Aerospace Industry of the Republic of Kazakhstan was established. The study 
identified the guiding principles for the activities of public and private institutions established by international space law 
(exploration of outer space and use of its objects for peaceful purposes, prohibition of appropriation of celestial bodies, 
non-discrimination, etc.). The study highlighted the need to ensure international cooperation. This concerns cooperation 
between the public and private sectors in the implementation of common space goals and objectives to increase the 
potential of space technologies. The study also emphasises the importance of states’ compliance with treaties on outer 
space activities, as well as their harmonisation with national legal acts
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challenges of aligning international law with national inter-
ests in the space industry in terms of commercial activities.

F. Viterale (2023) conducted a comprehensive systemic 
analysis of the 21st century space, emphasising the complex 
structure of interactions and their use. The author identi-
fied a transition to a multipolar system with more active 
intervention by state and non-state actors. The study notes 
that, despite the key role of government agencies, private 
companies have a significant impact on space activities. At 
the same time, the study highlighted the lack of effective 
international governance in space, despite efforts to create 
appropriate rules and standards. J.-C.  Le Coze  (2024) ex-
amined the security situation in the relationship between 
the National Aeronautics and Space Administration (NASA) 
and SpaceX, highlighting the role of bureaucracy in the 
space industry. The author examined previous approaches 
and questioned current practices, based on the findings of 
H.E. McCurdy  (2002, 2013). The study notes that cooper-
ation between the public and private sectors will help im-
prove safety standards by adapting to regulatory changes in 
space. J.-C. Le Coze (2024) emphasised the need to create 
flexible bureaucratic mechanisms to guarantee effective se-
curity measures in space research.

Although substantial academic research in the field of 
international space law is present, there is still a gap in a 
comprehensive legal analysis that includes the activities of 
government agencies along with private companies. Previ-
ous studies analysed the public and private sectors separate-
ly. A rather small number of studies deal directly with the 
legal regulation of these institutions. This study aimed to 
analyse the international regulatory framework in the field 
of space activities and to establish the legal basis for the ac-
tivities of space agencies and private companies in the space 
industry. The main objectives of this study were:

1) to identify the main international treaties in the field 
of space activities and analyse their provisions;

2) to study the legal aspects of space technology com-
mercialisation and knowledge transfer, in particular, to 
identify their challenges and prospects;

3) to analyse the legal regulation of the activities of lead-
ing space agencies and private companies in the space sector.

Materials and methods
To study the issue of legal regulation of the activities of glob-
al space agencies and private companies in the field of space, 
primarily used international experience in general. This 
helped to establish the legal basis for space activities in the 
international arena and pointed to the importance of com-
pliance with international principles by these institutions, 
regardless of their country of establishment. In particular, 
the space experience of a single country, namely Kazakh-
stan, was used, which was chosen as an example of a country 
whose space industry is developing rapidly and needs to be 
studied in a more global context. The terminological meth-
od was used to interpret and analyse the regulations, which 
helped to explore the concepts and content of outer space 
and the commercialisation of space technologies (space). 
The use of hermeneutics in the study established the mean-
ing of these definitions and considered them in the context 
of a broader legal discourse. This was used to study the ap-
plication of the concepts in international jurisdiction and the 
jurisdiction of Kazakhstan.

Introduction
Given the rapid development of the space sector, the rele-
vance of the legal analysis of the activities of global space 
agencies and private companies providing space services 
remains particularly high. The increased involvement of 
the private sector, in particular Space Exploration Technol-
ogies Corp (SpaceX) and Blue Origin, along with govern-
ment agencies, has led to significant changes in the explo-
ration and commercialisation of outer space. This process 
raises important legal issues regarding ownership of outer 
space, international responsibility, and compliance with 
existing treaties, including the Outer Space Treaty. Given 
the growing role of developing countries, such as Kazakh-
stan, in the global space arena, the study of the legal frame-
work is key to sustainable development and cooperation in 
the international arena.

C.  Wang and J.  Wang  (2024) conducted an in-depth 
analysis of the regulatory framework for the commercial use 
of space resources, addressing the international legal frame-
work and the American legislation. The authors identified 
weaknesses in China’s current legislation and suggested im-
provements, following the international best practices. In 
particular, the study identified the need for more compre-
hensive legislative measures to support China’s development 
in this area. The study focused on stimulating a steady and 
systematic increase in China’s commercial activities in the 
field of space exploration through improved legislation and 
international cooperation.

P. Brady and J. Orlinksi (2022) assessed public opinion 
on the functioning of private space companies. The research-
ers found that most people are in favour of space explora-
tion and moderate government control over the activities of 
these companies. In addition, the authors found support for 
large-scale satellite systems such as SpaceX’s Starlink, de-
spite awareness of the risks associated with them. In general, 
the survey results show that the population has a favourable 
perception of private space companies and their activities 
that contribute to the expansion of space exploration.

A. Salykov et al. (2024) studied the peculiarities of the 
space industry of Kazakhstan in the context of the digital 
economy transformation. The authors outlined the main fac-
tors that influence the development of the industry, includ-
ing the existence of strategic cooperation and technological 
development. At the same time, the researchers determined 
that traditional industries generate internal value, while the 
digital economy generates it through external cooperation 
between suppliers and consumers. The study argued that 
the innovative development of Kazakhstan’s space sector 
requires a shift away from a “rental” approach to the for-
mation of international relations of strategic cooperation. 
In particular, the researchers shared ideas to help develop 
policies that combine digital economic strategies with space 
industry development initiatives in Kazakhstan.

N. Ruhaeni et al. (2022) analysed how the Outer Space 
Treaty supports the commercialisation of outer space and 
its impact on the development of Indonesia’s space industry 
(Treaty on Principles…, 1966). The researchers determined 
that, despite indirectly permitting commercial activities, the 
Treaty does not provide for specific regulation of such ac-
tivities. The authors emphasised that the absence of such 
regulations requires additional legal development to stim-
ulate the growth of the rapidly developing space industry 
in Indonesia. The study highlighted the opportunities and 



265
G. Ishkibayeva et al.

In the course of the study of legal acts, the provisions of the 
following fundamental documents in the space sphere were 
analysed: The Treaty on Principles Governing the Activities 
of States in the Exploration and Use of Outer Space, including 
the Moon and Other Celestial Bodies (OST) (1966); Conven-
tion on International Liability for Damage Caused by Space 
Objects” (Liability Convention (LC)) (1971); and Agreement 
on the Rescue of Astronauts, the Return of Astronauts and the 
Return of Objects Launched into Outer Space (RA) (1967). 
In particular, the key space treaties analysed include the 
Convention on Registration of Objects Launched into Outer 
Space (RC) (1974) and the Agreement Governing the Activ-
ities of States No. 34/68 “On the Moon and Other Celestial 
Bodies” (MA)  (1979). The Article also examines the provi-
sions of the U.S. Commercial Space Launch Competitiveness 
Act (CSLCA) (2015), which regulates commercial spaceflight.

The National Aeronautics and Space Act of 1958 (NASA 
Act) (1958) was used to study NASA’s activities; while the 
Convention for the establishment of a European Space Agen-
cy (CESA)  (1975) was used to study the European Space 
Agency (ESA). In turn, the cooperation of the leading pri-
vate space companies SpaceX and Blue Origin with NASA is 
determined by the Nonreimbursable Space Act agreement 
between NASA and SpaceX for flight safety coordination 
with NASA assets (NCAA)  (2021) and the Unfunded Space 
Act Agreement between the National Aeronautics and Space 
Administration and Blue Origin of 2022 (USAA) (2022), re-
spectively. To study the legislation of Kazakhstan in the field 
of space, the Law of the Republic of Kazakhstan No. 528-IV 
“On Space Activity” (2012) was used.

An important place in the study was occupied by the com-
parative method, which allowed comparing the provisions of 
regulatory legal acts in the space sector concerning the guid-
ing principles of activity beyond the Earth (peaceful purpos-
es, prohibition of appropriation of space objects, non-dis-
crimination, etc.) The study also used the historical method 
to analyse the space activities of international space agen-
cies and private companies. In particular, the study analysed 
Space Stats (n.d.) statistics on orbital launches by China, In-
dia, Iran, Japan, the United States, Russia, and North Korea.

Results
International legal regulation of space activities and 
technology transfer. The fundamental legal acts mentioned 
in the methodology contain guidelines and principles for the 
activities of agencies and companies (both governmental 
and private) in outer space regarding space exploration and 
exploitation (Zhao,  2018). This statement is supported by 
the provisions of Articles 2-4 of the OST (1966), which es-
tablish that this legal act is the foundation for space law, 
which guarantees the obligation of states to peacefully ex-
plore outer space and the prohibition of appropriation of 
any celestial bodies. Of particular importance is Article 4 of 
the OST (1966), which establishes an international ban on 
the placement of nuclear weapons or weapons that pose a 
threat to humanity in orbit around the Earth and outer space 
in general. In addition, this Article prohibits the formation 
of military units and devices, testing of various weapons sys-
tems, as well as military exercises on celestial bodies. How-
ever, it is also noted that there is no prohibition on the use 
of the military in peaceful research and the installation of 
facilities, again, for the peaceful exploration of the Moon 
and other celestial bodies.

According to Article 5 of the OST (1966), an astronaut 
is an envoy of all mankind to near-Earth space. In the event 
of a hazardous situation, the signatories to the Treaty are 
obliged to assist these representatives. This Article obliges 
states to report identified aspects that potentially pose a haz-
ard in space. Whereas Articles 7 and 8 of the OST deal with 
legal liability for damage in outer space and stipulate those 
states should be liable for damage caused by their astronauts 
or space technologies (Article 7 of the OST). Whereas Ar-
ticle 8 of the OST states that the signatory state continues 
to exercise jurisdiction and control over the object it has 
launched and the crew on board in outer space.

RA (1967), in turn, builds on the principles set out in 
Article 5 of OST (1966) and is responsible for ensuring the 
interaction of international society in emergencies arising 
from space activities, but contrary to the principles of Arti-
cle 5, it provides more detailed recommendations for their 
practical implementation. Thus, Article 1 of the RA estab-
lishes the obligation of states that are informed of a danger-
ous situation that has occurred with the crew of a spacecraft 
in space to immediately notify the launching authority and 
the UN Secretary-General. This allows for timely notifica-
tion to facilitate rescue efforts. Whereas Article 2 of the RA 
requires that contracting parties immediately search for and 
rescue the personnel of a spacecraft that has made an emer-
gency or emergency landing on the territory of their state.

The LC  (1971) is of great importance for the safe imple-
mentation of space activities, as Article 2 of the LC provides 
that the launching state must fully compensate for damage 
caused by its space object on the Earth’s surface or in the 
flight of a spacecraft. If the damage is caused directly in 
outer space, the state should be liable only if such damage 
was caused by its fault (as provided for in Article 3 of the 
LC). Thus, these provisions provide for a specific procedure 
for eliminating losses and imposing liability in the event of 
space accidents caused by malfunctions of space technolo-
gies or humans in space. Article 8 of the LC establishes that 
if a state suffers damage during space activities from another 
state and its representatives, such state may file a compensa-
tion claim. This claim must be filed no later than one year af-
ter the damage was caused or the offending state was identi-
fied (as provided for in Article 10 of the LC). If the dispute is 
not settled amicably within the specified period, a commis-
sion on the damage claim is formed (Article 14 of the LC).

Article  2 of the RC  (1974) stipulates that all objects 
launched into space must be registered with government 
authorities and the international registry maintained by the 
United Nations (UN) Secretary-General. In particular, Arti-
cle 4 of the RC defines the list of data on the space object 
required for registration:

 name of the launching state(s);
 acceptable identification designation of the space ob-

ject or its registration number;
 data on the place and date of launch or location of 

the space object;
 orbital parameters, including initial period, inclina-

tion, apogee, and perigee;
 main functions of the object. In general, the LC provi-

sions improve the level of transparency regarding the owner-
ship and purpose of the objects that are launched.

The MA (1979) contains important provisions governing 
space activities on the Moon and other celestial bodies, ac-
cording to Article 1, the provisions of the Agreement apply 
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not only to the Moon but also to any other celestial body 
within the Solar System. Article 3 of the MA states that the 
Moon shall be used only for peaceful purposes and prohibits 
any military use of the Moon and the placement of nuclear 
weapons on it. Article 6 ensures the free conduct of scien-
tific research without any inequality between the signatory 
states. Article 7 of the MA focuses on the prevention of envi-
ronmental pollution through preventive measures. Whereas 
Article 11 of the MA refers to the introduction of an inter-
national regime for the rational use of the Moon’s resources 
based on equal access to them by all states. In general, ana-
lysing the provisions of the MA articles, it was established 
that it is a fundamental treaty in the field of space activities. 
Firstly, this is determined by the fact that these articles con-
tain the principles of peaceful and equitable use of celestial 
bodies, which guarantee the benefits of space exploration 
for all states.

Together, these international treaties provide a favoura-
ble legal environment for peaceful space exploration, while 
holding states engaged in commercial activities accountable. 
They emphasise the principles of not appropriating space ob-
jects, but at the same time allowing private companies under 
the control of states to participate in commercial projects 
(launching satellites or mining natural resources on celestial 
bodies (asteroids)). Although these major outer space trea-
ties do not contain specific provisions on technology trans-
fer, they establish guiding principles based on which such 
transfer should be conducted. This applies to the principle of 
cooperation, which, in turn, extends to technology transfer 
and facilitates it, etc. Despite the existence of an extensive 
legal framework for space activities, there is no comprehen-
sive framework specifically regulating the transfer of space 
technologies. In the practical implementation of space pro-
grammes, states use a variety of tools, including research 
and development collaborations between state institutions 
and private companies. This facilitates the exchange of ex-
perience and technology but is also consistent with the prin-
ciples of international law.

Commercialisation of space technologies and knowl-
edge transfer: Legal aspects. Despite an extensive regula-
tory framework in the space sector, international treaties do 
not contain a provision defining the concept of commerciali-
sation of space technologies (space). However, they do have 
certain provisions that help to establish the essence of this 
phenomenon. Article 1 of the OST (1966) stipulates that any 
exploration of outer space should be carried out exclusive-
ly for the benefit of all states of the world, and not in the 
interests of a particular state or region. It also establishes 
the prohibition of discrimination and the importance of en-
suring equal access to space research by states (including 
their public authorities and private enterprises). While Ar-
ticle 6 of the OST states the activities of both governmental 
and non-governmental organisations. However, at the same 
time, it contains a provision on the state’s obligation to grant 
permission and further monitor the space activities of such 
non-governmental institutions (Jagota, 2023).

Thus, the commercialisation of space involves the in-
volvement of the private sector in space research by the 
state, based on the principle of non-discrimination, free 
conduct of scientific research, and prevention of the sei-
zure of outer space objects. This, in turn, is implemented 
using innovative space technology, infrastructure and ma-
terials (Space commercialization,  n.d.; Moltz,  2019). This  

involvement was central in the development of space tech-
nology and space exploration in general, as it attracted bil-
lions of dollars from non-governmental organisations and 
entrepreneurs (Atkins, 2022).

According to the Space Foundation’s 2024 report, over 
the past 10 years, the average annual share of the European 
private sector in the space industry has increased by 66% 
(Space Foundation Editorial Team,  2024). Such commer-
cialisation covers various areas of activity that are an inte-
gral part of space activities, including resource extraction 
(including asteroids), space tourism, development of com-
mercial satellites and their launch, construction of reusable 
rocket facilities (such as SpaceX), various space exploration 
activities, etc (Kaneria & Pandey, 2024). Overall, the crea-
tion of a stable and profitable space industry that will ef-
fectively implement the latest space technologies to support 
economic development is the main objective of space com-
mercialisation. By reducing costs and making space more 
accessible, private enterprises can offer services that will 
be useful in various industrial sectors, such as telecommu-
nications and agriculture (e.g., satellite launches and remote 
sensing) (Apakhayev et al., 2018; Fedonyuk et al., 2020). In 
addition, competition stimulates innovation, which helps to 
improve technological advances that were previously una-
vailable. Space commercialisation also ensures the long-term 
preservation of human presence in space (Serikzhanova  et 
al., 2024). This is done by developing the necessary materi-
als and resources for long-distance space missions.

Speaking directly about knowledge transfer, the Organi-
sation for Economic Co-operation and Development (OECD) 
in its publication established the essence of space technology 
transfer and commercialisation (TTCs), which includes this 
concept. Thus, TTCS is the process of transferring experi-
ence, skills, professional and technical knowledge, expertise, 
various techniques, and innovations from one governmen-
tal institution (in particular, a space agency) to another. 
As a result of this transfer, economic development beyond 
the space industry is ensured and its value is formed. The 
OECD’s identification of ways to transfer knowledge and 
technology to the space sector was important, including: 
commercialisation of national intellectual property through 
patenting or establishment of enterprises; cooperation in 
research (including involvement of scientists or private en-
tities in state-targeted research); publication of scientific 
articles, exchange of personnel, organisation and holding 
of scientific conferences, allocation of resources and equip-
ment, etc. Thus, the OECD has combined knowledge transfer 
and commercialisation of space technologies and established 
their inextricable interconnection (Olivari et al., 2021).

The transfer of experience and skills is an important 
component of space commercialisation and is enshrined at 
the international level. Notably, part 3 of Article 1 of the OST 
(1966) establishes the importance and necessity of coopera-
tion in the international community on space exploration (a 
similar provision on cooperation is contained in Article 3 of 
the OST). Another example of the importance of transferring 
knowledge and skills between states (including the private 
sector) is enshrined in law in Article 10 of the OST. It pro-
vides for the authorisation of states to supervise the launch 
and flight of near-Earth objects launched by other states.

Lastly, the issue of legal aspects related to space com-
mercialisation and knowledge sharing is the need to over-
come complex legislative regulation at the national and 
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international levels. This will help ensure cooperation be-
tween government agencies and the private sector. At the 
same time, it will facilitate successful cooperation and ad-
dress potential challenges that threaten the protection of in-
tellectual property and liability for infringement.

Legal nature of space technologies and their com-
mercialisation: Challenges and prospects. The UN defines 
space technologies as developments that enable various space 
operations, including communication and navigation via sat-
ellites, Earth monitoring, and the exploration of outer space 
beyond Earth orbit using robotics and human participation. 
The UN also stressed that such technologies are mostly cre-
ated and implemented by public and private enterprises, 
as well as space agencies (Space technologies and…, n.d.).

A significant gap in international space legislation is the 
lack of a definition of space technologies. In general, this gives 
space law entities the ability to expand the nature and capa-
bilities of these technologies. But, at the same time, it causes 
legal challenges in the field of intellectual property (IP) law 
and the problem of potential misappropriation of space ob-
jects. First, this is due to the unspecified list of technologies 
that can be used for space exploration. Since, given the dif-
ferent characteristics and tasks of certain technologies, some 
can be used for observation or space tourism, while others are 
created for mining space resources (e.g., asteroids). This, in 
turn, directly contradicts the provisions of space law, which 
prohibits the appropriation of any space resources or objects 
(Article 2 of the OST (1966)). At the same time, this creates 
a contradiction between technological advances in recent 
decades and legislation, as it raises a legal issue regarding 
the ownership of extracted resources or certain discoveries.

The insufficient level of development of national le-
gal norms on patent law governing the use of inventions 
resulting from space activities remains an urgent problem. 
Uncertainty in the legislation on the ownership of space 
technologies negatively affects the involvement of potential 
private enterprises in the commercialisation of outer space 
(Abeyratne, 2011). At the same time, the absence of IP pro-
visions in international space legislation causes difficulties 
in interpreting the extension of the national legal framework 
to registered space objects outside the Earth’s atmosphere. 

This absence hinders the attraction of large-scale invest-
ments in space research and development activities and the 
latest developments, as investors do not have a reliable legal 
protection mechanism for innovative developments (Gang-
meih & Mishra, 2024).

For the successful cooperation of the public and private 
sectors in space commercialisation, it is crucial to ensure 
proper protection of their IP. This is the main prospect for 
the development of space technologies and their commer-
cialisation, as the presence of a clear legal framework will 
protect the copyright of inventors and stimulate investment 
in the space industry. This approach will promote the intro-
duction of the latest technologies and contribute to econom-
ic development, as well as help to avoid conflict situations 
and ensure sustainable development for the entire interna-
tional community (Inventions in space, n.d., Usulor, 2023). 

J. George (2024) identified the transition of space com-
mercialisation to a sustainable operation as an important 
step for the further development of space commercialisation. 
J. George argued that the space sector is developing with 
increasing rates, but significant efforts are needed to make it 
sustainable. This development is supported by the receipt of 
USD 433 billion in funding for space programmes, but there 
is a prospect of increasing this amount to USD 1 trillion over 
the next 10 years. This will be realised through government 
assistance in attracting the private sector along with its in-
vestments and innovations.

Technologies and their continuous improvements are 
crucial for space commercialisation, as demonstrated by 
the large-scale technological progress in the space sector 
(Barikova, 2023). For example, the use of reusable rockets 
has drastically reduced the cost of launching them, which 
has made it more affordable to launch satellites and conduct 
other space missions (Hall, 2024). Figure 1 shows the data 
on orbital launches that took place in 2024. Innovations, 
such as mega-rocket technology, will contribute to future 
capacity expansion by enabling the use of more payloads 
at lower costs. Such innovations will allow for an expanded 
range of services, including satellite construction, communi-
cations, and cargo delivery beyond Earth orbit (Khlystov & 
Markovitz, 2024). 

Figure 1. Orbital launches in 2024
Source: compiled by the authors based on Space Stats (n.d.)

Figure 1 shows the orbital rocket launches for the pe-
riod of 2024, with the participation of China, India, Iran, 
Japan, the United States, Russia, North Korea, and the Eu-
ropean representative ESA (ESA is indicated in the figure 
because some European countries did not carry out launch-
es, but they were carried out by ESA as a representative of 
European states). According to Space Stats (n.d.), a total of 

263 launches took place, of which 254 achieved their goal 
and were successful, partial failure occurred in three cases, 
while total failure occurred in six cases. As can be seen from 
the figure, the United States made the most orbital launch 
attempts in 2024, while North Korea made the fewest. At the 
same time, Figure 2 shows the evolution of orbital launches 
from 1957 to 2025.

5
0

35
30

China India Iran Japan USA Russia North Korea ESA

25
20
15
10

January February March April May June July Augus t September Octob er November December



268
Legal analysis of the global space agencies...

and aeronautical activities for peaceful and scientific pur-
poses, as well as the possible benefits of such activities;

3) deepening public understanding of atmospheric and 
space phenomena;

4) maintaining the leading global position of the United 
States in the space and aviation industry, their implementa-
tion in peaceful functioning in the atmosphere and beyond;

5) creation and introduction of aircraft that allow trans-
porting equipment, supplies, devices and living organisms 
into space;

6) adherence to the principle of maximum promotion of 
the development of scientific and engineering resources of 
the United States on the basis of cooperation of all involved 
US agencies to avoid unnecessary duplication of activities, 
equipment and resources;

7)  promoting cooperation between the United States 
and other states in the conduct of research conducted under 
this Act and the use of the results of such research for peace-
ful purposes;

8) informing agencies directly related to national securi-
ty of scientific discoveries of military importance.

This also includes providing important information 
to civilian organisations established to manage and regu-
late non-military space and aviation activities of the NASA 
Act  (1958). Of particular importance for the activities of 
this Agency was the development and implementation of 
the Artemis Accords (2020), which formed a set of princi-
ples (non-binding) to strengthen the system of regulation 
of civilian space exploration and exploitation. At the same 
time, the preamble to the Artemis Accords emphasises the 
importance of signatory states’ compliance with the basic 
regulatory legal acts in the field of outer space. Thus, the 
Agreement defines the some important guiding principles in 
space exploration. Peaceful intentions (set out in Article 3 of 
the Artemis Accords (2020)) all activities carried out under 
the Artemis programme must be aimed at achieving peace-
ful objectives, which is consistent with the requirements 
of the OST. This principle envisages cooperation between 
states in the peaceful exploration and development of outer 
space. The principle of transparency stipulates that signa-
tory states guarantee transparency by making public their 
strategy and plans related to space activities. This includes 
the dissemination of scientific data to the public and the in-
ternational scientific community – Article 4 of the Artemis 
Accords (2020). The principle of compatibility (Article 5 of 
the Artemis Accords (2020)) encourages the interaction of 
different systems used by governments and ensures reliable 
and effective cooperation based on international standards. 

Thus, Figure 2 shows the evolution of the growth in the 
number of orbital launches over 65 years, with the number 
of launches studied every 5 years from 1957 to 2022. Fig-
ure 2 demonstrates that over the period from 1962 to 2017, 
the total number of launches varied at a relatively constant 
level without significant ups and downs. In contrast to the 
surge in activity in 2022, when the number of launches into 
space reached 186, and compared to the data in Figure 1, 
which examined orbital launches in 2024 (263 launches), 
this surge in activity continues (Space Stats, n.d.). In gener-
al, successful space commercialisation requires international 
cooperation, and this is especially true for cooperation be-
tween the public and private sectors. In particular, the estab-
lishment of a clear legal framework for IP law and the defi-
nition of space technologies at the international legislative 
level is essential to attract new investors in space exploration.

Legal analysis of the activities of World Space Agen-
cies. As a result of the development of space technologies 
and the changing legal framework, the activities of interna-
tional space agencies and private entities have undergone 
significant transformations. There has been an increase in 
cooperation between government agencies, such as NASA 
and ESA, and private companies, such as SpaceX and Blue 
Origin. The regulatory framework governing activities in this 
area is comprehensive and is determined by international 
treaties, particularly the OST (1966). At the same time, the 
development of outer space beyond Earth’s orbit is accompa-
nied by challenges arising from liability for incidents and the 
distribution of rights to use resources (Konert et al., 2022).

Global space agencies, such as NASA and ESA, are central 
in space exploration, stimulating technological innovation 
and setting standards for international cooperation. While 
private companies are tasked with fostering entrepreneurial 
initiative and increasing the sector’s productivity through the 
development of reusable rockets and lunar missions, which 
pushes the sector’s horizons (Chudyk & Vivchar, 2023). To-
gether, these entities create a cooperative atmosphere that 
promotes progress in space technology and, by pooling 
their resources and expertise, accelerates its development.

An important place in space exploration belongs to 
NASA, which operates on the basis of the NASA Act (1958), 
in particular, paragraph (c) of Article 101 of the NASA sets 
out the main goals and objectives to be fulfilled by NASA as 
a representative of the US space agency, including:

1) improving the quality, practicality, safety, power and 
efficiency of space and other aircraft;

2) organising comprehensive scientific research into the 
potential opportunities and challenges arising from space 
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Figure 1. Orbital launches for 1957-2022
Source: compiled by the authors based on Space Stats (n.d.)
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Article 6 of the Artemis Accords (2020) establishes the obli-
gation to provide assistance to astronauts and other person-
nel in space when necessary, emphasising the importance 
of mutual assistance in difficult situations. The Register of 
Objects of Space Activities Launched into Earth Orbit is 
necessary to ensure safe and sustainable activities in space 
(Article 7 of the Artemis Accords (2020)). Article 8 of the Ar-
temis Accords (2020) establishes the principle of dissemina-
tion of scientific research data, which requires free access to 
scientific information resulting from missions and access to 
scientific discoveries made during research related to the Ar-
temis programmes. Protection of historical heritage sites and 
prevention of space debris (Articles 9 and 12 of the Artemis 
Accords (2020)). Article 10 of the Artemis Accords (2020) 
stipulates the importance of the extraction and exploitation 
of space resources for the safe and rational exploration of 
outer space. In addition, signatories must inform the UN Sec-
retary-General, society and the scientific community about 
space resource extraction activities. The principle of preven-
tion of negative impact and due respect, which is enshrined 
in Article 11 of the Artemis Accords (2020), in turn, helps to 
avoid conflict situations in outer space.

All principle also applies to the definition of “security 
zones” that are established between states and can be can-
celled after the cessation of relevant activities (Lea, 2025). 
Taken together, these principles are intended to shape the 
responsible policy of states engaged in civil space activi-
ties. They are also intended to promote the development of 
international cooperation that is beneficial to all mankind 
through the dissemination of knowledge about resources 
and methods of their management that comply with current 
international standards.

ESA is the European representative of the space agen-
cy, which was the result of the signing and implementation 
of CESA. An important achievement of the agency was the 
expansion of its powers, as the implementation of operation-
al systems for space use (e.g., telecommunication satellites) 
was added to the conduct of scientific space research and the 
launch of conventional rockets (Lindbergh, 2024). The pur-
pose and objectives of ESA’s activities are legally enshrined 
in Article 2 of CESA (1975), as the Agency must guarantee 
and encourage cooperation between European states in the 
field of scientific and technical space research. Emphasis is 
placed on the observance of peaceful purposes in the further 
use of research data for solving space problems. In particu-
lar, Article 2 of CESA (1975) identifies 4 main ways to help 
achieve these goals: development and implementation of 
programmes and measures on space activities; development 
and implementation of an appropriate industrial strategy 
compatible with its programme, as well as submission of 
proposals to the signatory states for a consistent industrial 
policy; formation and implementation of a common Europe-
an space policy in the long term, through recommendations 
on space goals and coordination of state policies, addressing 
the interests of other international and national institutions; 
coordination of the national programme and space.

Of particular importance is Article  5(1) of the 
CESA  (1975), which defines the mandatory and addition-
al activities of the ESA. Thus, paragraph (a)  sets out the 
activities that must be performed on a mandatory basis: 
maintaining documentation, conducting exercises and pro-
viding relevant education, developing promising projects 
and conducting technological research; accumulating and 

exchanging relevant information between the Agency’s 
member states, identifying differences in the programmes 
developed, and advising on the harmonisation of interna-
tional activities; establishing a constant dialogue with users 
to learn about their expectations and needs; formulating 
scientific programmes or strategies related to space systems 
and putting them into effect. Point (b) establishes addition-
al ESA activities and allows the Agency to engage in oper-
ational programmes following the requirements set by the 
Council. This includes, inter alia, the provision of satellite 
launches capabilities or monitoring services, with the con-
sent of users.

Thus, the mandatory activities envisaged in this Arti-
cle play a key role in stimulating innovation and enhancing 
European competitiveness through the creation of a sustain-
able research base. While the optional activities are estab-
lished mainly to incorporate the potential capabilities and 
space strategies of different states. Overall, the provisions of 
this Article provide a framework for balancing the unified 
objectives of the ESA with different national interests and 
capabilities, while at the same time contributing to strength-
ening cooperation between its members.

However, despite the effectiveness of the regulatory 
framework in the field of space activities, there is significant 
legal uncertainty regarding the commercial use of space re-
sources. This uncertainty is due to the lack of clear interna-
tional and national legal provisions governing the commer-
cial use of space resources. First, this is because such use is 
a new phenomenon, especially concerning the extraction of 
asteroids and water on the Moon. Thus, due to technological 
progress and the constant development of commercial space 
exploration, existing space treaties contain outdated provi-
sions that do not meet current challenges.

The main challenge in the field of space commercialisa-
tion is that the fundamental acts prohibit the appropriation 
of space resources and objects (in particular, Article  2 of 
the OST (1966)), while there is no clear provision for such 
appropriation by private institutions. This, in turn, creates 
a contradiction, since there is no clear indication that this 
prohibition applies to the private sector, but at the same 
time, the principle of non-appropriation of space resources 
and objects is in force. Another problem is that states have 
different interpretations of treaty provisions on the use of 
space resources. For instance, Article  1 of the OST allows 
the use of space resources by all states, while the United 
States interprets this principle as the possibility of resource 
extraction, if it is not a national appropriation (this interpre-
tation is unclear and to some extent contradicts the Treaty) 
(Consonni et al., 2023). A significant gap in the legislation 
on space activities is the absence of specific provisions reg-
ulating liability in case of damage to the natural environ-
ment or pollution and waste disposal during space resource 
extraction by both public and private entities (in particular, 
following Article 4 of the OST).

To bring space legislation in line with the progress in 
space activities and to address current challenges and legal 
uncertainties in this area, it is necessary to clarify the cur-
rent provisions of the fundamental space treaties that deter-
mine the possibilities of commercial use of space resources 
(Ruhaeni et al., 2022; Wang & Wang, 2024). Among other 
things, they establish liability for the harmful effects of re-
source extraction in space on the environment. There is a 
need to develop a special unified regulatory act that will 
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fully regulate the use and extraction of space resources by 
private institutions. It should also include provisions on such 
aspects of space commercialisation as ownership of space 
resources, their use and liability for environmental pollu-
tion during extraction of such resources. Harmonisation of 
national legislation on the exploitation of space resources 
is essential for effective space activities, as it will help to 
minimise legal uncertainties and enhance cooperation in the 
international arena.

Legal analysis of the activities of private companies 
engaged in the provision of space services. Particular 
attention is devoted to the space activities of private com-
panies, which have several advantages over governmental 
organisations, the main one being their adaptability to the 
changing market of space services, thanks to innovation and 
technological progress. In the case of SpaceX and Blue Ori-
gin (which will be discussed further), they have proven to be 
cost-effective through the effective implementation of reusa-
ble rockets. This methodology minimises the cost of launch-
ing them, contrary to the standard disposable rockets used 
by government agencies. Private companies are also actively 
using venture capital investments to stimulate innovation 
and expansion into new markets, such as lunar exploration 
or satellite communications. The transition to privatisation 
in general contributes to increased productivity and progress 
in space exploration, as it encourages competition and sup-
ports a corporate approach in the space industry (Heitor et 
al., 2024; Mayrhofer, 2024).

For instance, SpaceX is one of the most ambitious com-
panies that directly designs, manufactures, and launches 
space technologies beyond Earth orbit. This company was 
founded in 2002 by E. Musk, with the slogan “to fundamen-
tally change space technology to allow people to settle on 
other planets” (Momose  et al.,  2023). SpaceX became the 
first private company to dock its spacecraft on the ISS in 
2012 the development of the Dragon spacecraft and the 
Falcon 9 rocket launcher helped in this. While Blue Origin 
was founded in 2000 by J. Bezons and had as its primary 
goal – sending people into space. The focus of Blue Origin’s 
activities is to put into practice commercial suborbital hu-
man space travel, which should contribute to the growth of 
the space tourism industry (Private companies are…, n.d.). 
An important achievement of the company was the develop-
ment of the New Shepard vertical launch rocket (which can 
reach 100 km in height); after the descent, the rocket returns 
to Earth, and at the end of the flight, the engines are turned 
off, so that the spacecraft makes a vertical landing (Sylki-
na et al., 2015; Pallathadka & Pallathadka, 2022).

The main legal act under which SpaceX and Blue Ori-
gin operate is the CSLCA (2015), which regulates commer-
cial spaceflight. Article 103 of the CSLCA, which guarantees 
compensation for losses to participants in space flights, is of 
great importance for the activities of these companies. This 
Article extends insurance obligations and financial liability 
to participants in such flights until 30 September 2025 and 
directly applies to these private companies. Thus, the provi-
sion establishes a guarantee of liability for SpaceX and Blue 
Origin at the legislative level and covers the costs of insur-
ance for flight participants (astronauts or tourists) in case of 
injury or death during a space flight.

Article 104 of the CSLCA (2015) provides for flexibility 
in the issuance of licences for space launches. This is imple-
mented to ease regulatory pressure and stimulate innovation 

in the commercial space industry. This Article  also allows 
private companies to obtain permits for experimental subor-
bital launches. In general, the provisions of Article 104 of the 
CSLCA help SpaceX and Blue Origin to accelerate the testing 
of the latest space technologies. It also allows companies to 
engage in research and development activities without the 
need to obtain a full licence, which, in turn, significantly 
simplifies the testing procedure and minimises costs.

Whereas Articles 106 and 107 of the CSLCA (2015) reg-
ulate the issues of legal liability and law in general in the 
field of space commercialisation. Both articles are aimed 
at creating conditions for a clear and consistent settlement 
of claims related to this area. Article 106 of the CSLCA es-
tablishes exhaustive federal jurisdiction, which provides for 
legal liability for offences committed during space commer-
cialisation and relies on the competence of federal courts. In 
turn, Article 107 of the CSLCA deals with the issue of mutual 
waiver of claims or defences, as well as the determination 
of liability. This provides for the obligation of the parties 
(contractors, subcontractors, and consumers) to be liable for 
damage, whether bodily or property, including death, that 
occurs during a licensed space flight. Thus, these articles 
are highly relevant for the effective operation of SpaceX and 
Blue Origin, as they clearly define legal liability in the event 
of damage or an offence, establish which courts will poten-
tially hear the dispute, and help to reduce financial risks.

Moreover, the NCAA (2021) regulates the powers and 
mechanisms for ensuring the safety of SpaceX’s Starlink 
satellites and NASA-protected facilities. The purpose of the 
Agreement is to prevent collisions and maintain the safe op-
eration of satellites in orbit in the absence of financial ex-
change between the parties (as provided for in Article 2 of 
the NCAA). Article 3 of the Agreement sets out the responsi-
bilities of NASA and SpaceX, and their fulfilment is expected 
to ensure effective cooperation between these organisations, 
including provide SpaceX with clear and accurate informa-
tion on assets for human spaceflight, which, in turn, are 
verified by means of a connection risk assessment analysis 
(CARA); in the event of an emergency change in satellite 
movement, it is necessary to provide at least 8 hours for this; 
provide SpaceX with ISS ephemeris files to develop mission 
planning and objectives; in the event that NASA needs to 
conduct an experimental manoeuvre after the mission, the 
Agency is obliged to contact SpaceX within 24 hours after 
the mission; share experience and technical developments 
with SpaceX to develop joint approaches to modernising the 
conjunction assessment procedure; notify SpaceX as soon as 
possible of changes in the NASA conjunction assessment sys-
tem that may affect SpaceX activities; share knowledge on 
the development of new methods of observation and mini-
misation of photometric radiation brightness, etc.

The main obligations of SpaceX are to provide ephem-
eris to the 18th Space Control Squadron (SPCS) and NASA 
at least three times a day, which will allow for a connec-
tion assessment check to prevent approach and collision 
with NASA facilities; update control status data on the 18 
SPCS website and the Space-Track.org as soon as the loss 
of control of Starlink is reported; conduct orbital flights to 
avoid approaching the ISS; collaborate on the development 
of an alternative method of ephemeris delivery to ensure 
reliability if Space-Track.org is unavailable; notify NASA of 
changes in the Starlink connection assessment that have a 
direct impact on NASA; use orbits for Starlink launch that 
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are not less than 5 km above the ISS apogee or perigee; and 
provide NASA with the results of a profile analysis of ways to 
reduce the photometric brightness of the satellite for use in 
developing recommendations to the Agency. In general, this 
Agreement aims to form a mutually beneficial foundation 
for effective cooperation of the NCAA (2021).

A similar agreement was concluded between NASA and 
Blue Origin USAA (2022) and is intended to ensure the de-
velopment and testing of key technologies for future space 
systems. This interaction involves the promotion of com-
mercial space activities by providing Blue Origin with ac-
cess to NASA resources (in particular, equipment, technical 
capabilities, and software) (provided for in Article 2 of the 
USAA). Article 5 of the USAA stipulates that the parties must 
independently finance their expenses since the implementa-
tion of space activities under this Agreement depends on the 
availability of funds from both parties.

Article 8 of the USAA (2022) is of great importance, out-
lining the responsibility of the participants and providing for 
a mutual waiver of claims. Thus, Blue Origin undertakes not 
to file claims against NASA and its affiliates in the event of 
bodily injury, death, damage or loss arising from the perfor-
mance of activities conducted under the agreement, includ-
ing negligence, but excluding cases of intentional miscon-
duct. Thus, both private companies have a comprehensive 
legal framework governing their activities in addition to the 
above-mentioned regulations, the companies are subject to 
the fundamental space treaties.

Kazakhstan’s experience in the space sector: Legal 
framework and space activities. The main regulatory act 
in the space industry of Kazakhstan is the Law of the Repub-
lic of Kazakhstan No. 528-IV  (2012) Article 2 of this Law 
establishes that the legislative framework of Kazakhstan on 
space activities consists directly of this Law and the Consti-
tution of Kazakhstan. At the same time, part 2 of Article 2 of 
the Law of the Republic of Kazakhstan No. 528-IV provides 
for the hierarchy of ratified international treaties in this area 
over the Law of the Republic of Kazakhstan No. 528-IV. Ar-
ticle 4 of the Law of the Republic of Kazakhstan No. 528-
IV defines the main areas of space activities carried out in 
Kazakhstan, including: development and implementation of 
space objects; remote observation of the Earth from space; 
launching space objects into orbit; scientific exploration of 
near-Earth space, the solar system and solar-terrestrial inter-
actions; space-time and air navigation services; development 
and commissioning of satellite communication systems; 
conducting scientific research and development; ensuring 
Kazakhstan’s cooperation with other states in the peaceful 
exploration and use of space; promoting the development of 
the domestic market of commercial space services and their 
entry into the international market.

Article  5 of the Law of the Republic of Kazakhstan 
No. 528-IV (2012) contains a list of types of space activi-
ties aimed at the formation and use of space infrastructure 
facilities in the Republic of Kazakhstan (RK). These types of 
activities include: 

1. Conducting research and scientific and technical de-
velopment.

2. Design and technical development.
3.  Manufacturing and testing of experimental, proto-

type, developmental and commercial spacecraft.
4. Operation, maintenance and modernisation of space-

craft.

5. Operation of space facilities and technical equipment.
6. Supply of space services to end users.
Article  9 of the Law of the Republic of Kazakhstan 

No.  528-IV  (2012), which defines the powers of the com-
petent authority in the space sector, is of great importance. 
Thus, the competent authority in the field of space activities 
is responsible for the formation and implementation of the 
state strategy for space activities. In addition, the authority 
manages the implementation of projects and programmes, 
approves decisions on the launch of space objects, and ap-
proves the procedure for selecting candidates for the position 
of astronaut. It also deals with licensing in this area, exer-
cises state control and maintains a register of space objects.

Section  5 of the Law of the Republic of Kazakhstan 
No. 528-IV (2012), which deals with the issue of safety of 
space activities, is of particular importance in the Outer 
Space Treaty. Thus, Article 27 of the Law of the Republic 
of Kazakhstan No. 528-IV refers to the importance of ensur-
ing the safety of human health and the environment dur-
ing space activities. Article 29 of the Law of the Republic of 
Kazakhstan No. 528-IV defines clear prohibitions in the im-
plementation of space industry policy, including: launching 
into orbit and placing weapons of mass destruction in outer 
space; conducting space activities that pose a direct threat 
to human health and life; violate the norms and standards 
of international law in the field of space pollution; use space 
assets and celestial bodies to cause environmentally harmful 
effects; and in the event of a potential threat of harm during 
certain space activities, it is established that such actions 
should be limited. In general, this legal act is designed to 
balance national needs, security, defence and cooperation 
in the international arena. At the same time, it promotes 
investment activity and guarantees safety and compliance 
with environmental standards.

Notably, the role of international treaties in the field of 
space activities for the legislation of Kazakhstan, as the state 
ensures the consistency of provisions with international law 
by implementing them. Part 2 of Article 2 of the Law of the 
Republic of Kazakhstan No. 528-IV (2012) establishes the hi-
erarchy of international law over the national legislation of 
the Republic of Kazakhstan, thus, the state establishes that 
space activities should be carried out following the principles 
and rules defined by international law. Thus, the said imple-
mentation of the provisions can be traced in Article 11 of the 
Law of the Republic of Kazakhstan No. 528-IV, which estab-
lishes the obligation to register space objects, which, in turn, 
is provided for in Article 8 of the OST (1966), which establish-
es the jurisdiction of the state and its control over the object 
launched into space in case of its registration in the relevant 
state. Moreover, this obligation to register objects launched 
into space is established in Article  2 of the RC  (1974).

To a certain extent, Kazakhstan has implemented the 
provisions of Articles 2 and 3 of the LC (1971) in Article 27 
of the Law of the Republic of Kazakhstan No. 528-IV (2012), 
which establishes the obligation to prosecute and compen-
sate for damage caused by a space object and space activities 
in general. While the RA (1967) does not directly appear in 
Kazakhstan’s space legislation, its principles of cooperation 
and mutual assistance in the rescue of astronauts and the 
return of space objects are generally consistent with Kazakh-
stan’s obligations in the field of international cooperation 
in space activities. This is evidenced by Kazakhstan’s par-
ticipation in international treaties and membership in the 
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UN Committee on the Peaceful Uses of Outer Space. Thus, 
Kazakhstan’s space legislation is based on the implemented 
principles and provisions of the fundamental international 
treaties on outer space activities, while ensuring the hierar-
chy of international law in case of contradictions. Such har-
monisation of legislation guarantees effective cooperation 
and involvement of Kazakhstan in global space activities on 
the principles of cooperation and responsibility.

The National Space Agency of Kazakhstan (Kazcosmos) 
is central in ensuring space activities in Kazakhstan, which 
was established based on a constituent document signed by 
the President of Kazakhstan in 2005 (officially in 2007). This 
establishment and further rapid development were facilitat-
ed by the events of 2006, which laid a solid foundation for 
Kazakhstan’s space activities with the launch of KazSat-1. 
The original purpose of Kazcosmos was to unite efforts to 
implement the policy of the Republic of Kazakhstan and co-
ordinate measures for the development of outer space. This 
process included the development of the domestic space 
industry through the establishment of long-term strategic 
partnerships with international institutions and states (in 
particular, with Airbus Defence and Space) (Chukalova  et 
al., 2018; Tiberghien, 2024).

Currently, the functions of Kazkosmos are performed by 
the Aerospace Committee of the Ministry of Digital Develop-
ment, Innovation and Aerospace Industry of the Republic of 
Kazakhstan. In its activities, Kazcosmos relies on the regu-
latory framework governing space activities in Kazakhstan. 
This applies to legislation in the field of state regulation and 
control of space activities of the Space Code (Article 9 of the 
Law of the Republic of Kazakhstan No. 528-IV (2012)), com-
pliance with safety standards and requirements (Section 5 of 
the Law of the Republic of Kazakhstan No. 528-IV (2012)), 
and compliance with international treaties (provided for in 
Article 3 of the Space Code of the Law of the Republic of 
Kazakhstan No.  528-IV). In addition, the Agency actively 
develops international cooperation for the effective develop-
ment of outer space.

The Committee is responsible for implementing sever-
al projects, such as the launch of KazSat satellites provid-
ing communications services and the launch of KazEOSat 
for Earth monitoring. Kazcosmos actively cooperates with 
foreign partners to build space infrastructure, such as the 
Baikonur Cosmodrome and participates in environmental 
protection initiatives in partnership with Russia (Bekus & 
Medeuov,  2022; Antonsen  et al.,  2023). The agency spe-
cialises in training personnel and expanding the scientific 
potential of Kazakhstan’s space industry. The agency also 
contributes to the state’s priorities through strategic partner-
ships and the reconstruction of existing space infrastructure 
facilities (Bekus & Medeuov, 2022).

Cazcosmos is central in implementing government pol-
icy and managing space projects, including the creation 
of satellite communications systems and infrastructure de-
velopment. Due to the favourable location of the Baikonur 
Cosmodrome, the Republic of Kazakhstan’s position in the 
global space environment is strengthening. At the same 
time, ongoing legal development is helping to expand the 
potential of the space industry.

Discussion
In the rapidly developing field of space exploration, the legal 
framework plays a crucial role in governing the activities 

of both international agencies and private companies. The 
international space law framework, which is primarily based 
on the OST and LC, establishes fundamental principles. In 
particular, the non-appropriation of outer space by any state 
and ensuring liability for damage caused by space objects. 
The national legislation of countries such as Kazakhstan 
complements this framework and regulates domestic activi-
ties in space while following international norms. Based on 
these principles, agencies such as NASA, ESA, and Kazcos-
mos operate to ensure compliance with international obli-
gations and national legislation of their respective countries. 
At the same time, private companies such as SpaceX and 
Blue Origin are required to overcome the obstacles of the 
regulatory landscape to provide innovative space services 
while maintaining compliance with legal norms. As these 
companies push the boundaries of space exploration, it is 
increasingly relevant for the sustainable growth of the sector 
to define their legal obligations.

E.L. Antonsen et al. (2023) addressed the improvement 
of NASA’s approaches to assessing and minimising risk fac-
tors that affect human health and performance in space mis-
sions. The authors revised the concept of risk management 
to update it to meet the changing priorities of missions, in-
cluding Mars and Lunar missions. The researchers found that 
to effectively communicate risks to mission participants, a 
systematic approach based on tools such as cause-and-effect 
diagrams is required. The goal of this approach is to ensure 
that new data obtained as a result of research is incorporat-
ed into risk assessments, which will help to make informed 
decisions to ensure the safety of astronauts.

While the focus of both studies is on ensuring safety 
through the management of crew health hazards and through 
compliance with legislation, both differ significantly in scope 
and methodology (Antonsen et al., 2023). Regardless of these 
differences, however, both studies emphasise the need for a 
systemic approach to overcome challenges in the space do-
main. In general, the study by E.L. Antonsen et al. (2023) is 
consistent with the present study, as it emphasises the impor-
tance of developing a structured framework to address the 
complex challenges of space exploration. This consistency is 
expressed in the emphasis of both studies on the use of sys-
tem analysis as a tool for effectively achieving the set goals.

J. Tapio and A. Soucek (2022) examined how ESA in-
fluences national legislation in the space sector within the 
framework of international partnership. Using the example 
of Finland, the authors examined the peculiarities of in-
teraction between interagency structures and state admin-
istrations. In particular, the researchers emphasised that 
international instruments make national legislation more 
important, as they strengthen the capacity of the legislative 
and executive branches of government. The authors noted 
the role of ESA in stimulating the competitiveness of the 
space industry in its member states.

Both studies aimed at analysing the regulatory frame-
work in the field of space activities, however, while J. Tapio 
and A. Soucek (2022) focused on the impact of the ESA con-
cerning national legislation, this study covers a wider range 
of agencies (NASA, ESA, Kazcosmos) and private companies 
(SpaceX, Blue Origin). In addition, this study also considers 
the specifics of Kazakhstan’s space legislation. Both studies 
emphasise that international cooperation is key to the devel-
opment of space law. The emphasis on how the international 
legal framework contributes to the development of national 
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space exploration legislation is also common. This coherence 
is expressed in the mutual recognition of international law and 
the influence of its space standards on national legislation.

N. Bekus and Z. Medeuov (2024) analysed the challeng-
es and prospects facing Kazakhstan on the way to developing 
the space technology sector. The authors highlighted how Ka-
zakhstan navigates its position as a semi-peripheral country 
in the global space industry. At the same time, the research-
ers noted that, despite significant successes, Kazakhstan fac-
es problems related to limited resources and international 
competition. Authors emphasised the importance of estab-
lishing strategic partnerships to address these challenges.

Compared to the present study, both share a common 
interest in defining Kazakhstan’s role in the global space 
environment but differ in that their research focuses more 
on technological development than on legal regulation. Al-
though both studies define Kazakhstan’s strategic position 
because of its historical relationship with Russia (i.e., the 
Baikonur Cosmodrome), they approach this issue from dif-
ferent perspectives – technological and legal. The study by 
N.  Bekus and M.  Medeuov  (2024) is consistent with this 
study, highlighting challenges that are also relevant when 
analysing the legal framework of Kazakhstan’s space activ-
ities. It concerns the recognition of the need for effective 
technological development to ensure success in the interna-
tional arena with the help of reliable legal support.

R.J. Lee (2024) analysed the application of internation-
al space law to the obligations in the field of rescue and 
relief for both private and commercial space actors. The 
author assessed the evolution of space rescue agreements, 
the challenges faced by private companies such as SpaceX 
and Blue Origin, and the prospects for the safety of human 
spaceflight. In general, the author pointed out that there are 
shortcomings in the legal framework regarding the liability 
of private actors in emergencies.

Both studies examine the legal framework governing 
space activities, but they differ in their specific focus. For in-
stance, this study examines broader legal issues covering the 
activities of several agencies (in particular, NASA, ESA, and 
Kazcosmos), including the legislation of Kazakhstan. In con-
trast, the study by R.J. Lee (2024) provides a detailed look 
at the specifics of emergency rescue operations conducted by 
private companies. These studies share the common subject 
of the impact of international law on the activities of pri-
vate companies, such as SpaceX, but they differ somewhat 
in their coverage. Moreover, both studies highlight the prob-
lem of applying international norms to rapidly developing 
private space companies. In general, the study by author is 
consistent with the present study, as it highlights similar is-
sues related to the adaptation of the legal framework to the 
growing role of private companies in space exploration.

In their turn, D. Maraš and M. Dangubić  (2022) stud-
ied the development of cooperation between government 
agencies and private companies in the US space sector. The 
authors found that such cooperation helped to transform the 
space industry, as along with government funding and con-
trol, the private sector brought innovation and efficiency. 
The researchers also drew attention to how NASA and other 
US government agencies are actively engaging with private 
companies such as SpaceX to achieve common goals in space 
exploration. This is indicative of a broader trend in which pub-
lic-private cooperation is becoming increasingly important 
for the advancement of space technology (Uliutina, 2023).

The two studies, focus on the interaction between state 
institutions and private companies in the space sector, but 
this study goes beyond these issues by considering the in-
ternational legal framework and specific legislation of Ka-
zakhstan. While D. Maraš and M. Dangubić (2022) focused 
on US-based cooperation, this study offers an analysis of 
various international relations (including Kazakhstan). De-
spite the differences, both studies emphasise the importance 
of public-private cooperation to expand the capabilities of 
space technologies. In general, the study by D. Maraš and 
M. Dangubić is similar to this study, as it confirms the key 
role of cooperation in promoting innovation in the global 
space industry through the creation of an effective regulato-
ry framework and strategic partnerships.

The results of the study showed that a regulatory frame-
work is necessary to ensure the effective functioning of both 
international space agencies and private companies engaged 
in space activities. In addition to the legal framework, inter-
national cooperation in the space industry needs to be estab-
lished, including interaction between the public and private 
sectors. This cooperation should be based on the principles 
of openness and mutual benefit to facilitate the exchange of 
technology and knowledge. It is also important to develop 
clear safety standards and ethical norms to govern activities 
in space, including the use of resources and environmental 
protection. Given the growing commercialisation of space, 
establishing an effective regulatory system is key to ensuring 
the sustainable development of the space industry.

Conclusions
The regulatory framework governing space activities is a 
complex and evolving system that is essential for regulat-
ing the activities of global space agencies and private space 
companies. In general, 5 key international treaties form the 
basis for space activities. OST is the basis for all other space 
treaties, providing for the guiding principles of space law 
(peaceful use of outer space, prohibition of appropriation 
of outer space objects, non-discrimination). RA regulates 
issues related to rescue in emergencies and establishes the 
importance of international cooperation in this regard. LC 
establishes provisions on the responsibility of states for caus-
ing damage to astronauts or space technologies of another 
state, in particular, provides for appropriate compensation. 
RC establishes the obligation of states to register their ob-
jects launched into space. MA defines space activities on the 
Moon (in particular, prohibits the deployment of nuclear 
weapons and military units on the Moon).

The study determined that cooperation between the pri-
vate and public sectors involved in space activities is be-
coming increasingly important. Such partnerships increase 
efficiency and risk sharing, which helps to accelerate tech-
nological progress. Such alliances can ensure the availability 
and cost-effectiveness of space services. In particular, the 
combination of efforts allows for greater opportunities for 
space exploration and commercialisation, which benefits 
both the public and private sectors.

The activities of NASA, ESA and Kazcosmos are gov-
erned by the provisions of international space law, following 
the five main outer space treaties. In their activities, these 
space agencies and committee are guided by principles that 
encourage peaceful space exploration and prohibit the mili-
tarisation of outer space. In addition, their activities are reg-
ulated by national laws and regulations of their respective 
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countries, while adhering to special strategies and coopera-
tion agreements. In turn, private companies such as SpaceX 
and Blue Origin are also subject to international space law 
and control by the regulatory authorities of their respective 
countries. In particular, the OST provision grants companies 
the right to conduct business in space, provided that the ju-
risdiction belongs to their country of origin. Companies are 
obliged to comply with the requirements of national legisla-
tion on the launch and operation of spacecraft. This ensures 
that commercial activities are consistent with international 
obligations and do not create obstacles to investment.

Further research could address the activities of space 
agencies and private entities in other countries, such as the 
UK, Germany, the Czech Republic, etc.
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Анотація. Метою дослідження було проаналізувати міжнародне законодавство в космічній галузі та законодавство 
Республіки Казахстан, а також встановити правові засади діяльності приватних суб’єктів та міжнародних 
космічних агентств. Для ефективного вивчення теми в дослідженні були використані термінологічний, 
герменевтичний, порівняльний та історичний методи. У дослідженні охарактеризовано комерціалізацію 
космічних технологій та космосу в цілому, визначено сучасні проблеми та перспективи. Зокрема, досліджено 
питання трансферу знань та визначено ключову роль міжнародного співробітництва у цьому процесі. Також 
проаналізовано основну міжнародну нормативно-правову базу у сфері космічної діяльності. Встановлено правові 
засади діяльності провідних міжнародних космічних агентств (Національного управління з аеронавтики і 
дослідження космічного простору та Європейського космічного агентства), приватних компаній (Space Exploration 
Technologies Corporation і Blue Origin), а також космічного комітету Казахстану – Аерокосмічного комітету 
Міністерства цифрового розвитку, інновацій та аерокосмічної індустрії Республіки Казахстан. У дослідженні 
визначено керівні принципи діяльності державних і приватних інституцій, встановлені міжнародним космічним 
правом (дослідження космічного простору та використання його об’єктів у мирних цілях, заборона привласнення 
небесних тіл, недискримінація та ін.). У дослідженні підкреслено необхідність забезпечення міжнародного 
співробітництва. Це стосується співпраці між державним і приватним секторами в реалізації спільних космічних 
цілей і завдань, спрямованих на збільшення потенціалу космічних технологій. Дослідження також підкреслює 
важливість дотримання державами договорів про космічну діяльність, а також їх гармонізації з національними 
правовими актами
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